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SUMMARY

Problem

This epidemiologic investigation was undertaken in response to an inquiry from the Commanding

Officer, Naval Hospital, Oakland, California. It was requested that the Naval Health Research

Center examine the relationship between knee injuries and subsequent diseases of the knee re-

* sulting in physical disability among Navy and Marine Corps personnel.

Object ive

The objective of this study was to determine the relative incidence of knee injuries among

Navy enlisted personnel that resulted in hospitalizations, Medical Boards, and/or Physical Eval-

uation Boards.

App roach

Medical history and service history files for all enlisted personnel entering the Navy in CY

1974 formed the data base. Subjects experiencing a first hospitalization for any of six diseases

or conditions of the musculoskeletal system involving the knee joint were identified. Relative

incidence rates were estimated for each knee diagnosis and comparisons were made to determine if

the relative incidence of various knee injury conditions changed with age, length of service, or

pay grade.

Results

Disjocated knees (35.2%), other knee derangements (30.8%), and Chondromalacia (19.9%) were

the most common knee diagnoses among the 1974 cohort. Estimated annual age- (length-of-service-

and pay grade) specific incidence rates were calculated and were highest for these three diag-

noses. Of the 989 men who were admitted with one of the six diagnoses, 48% later had a Medical

Board and 31% a Physical Evaluation Board. Varying rates of disability were awarded.

Conclusions

Results of this study may be helpful in developing methods to decrease the incidence of knee

disability and time loss in the active duty population.
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INTRODUCTION

This preliminary epidemiological study was conducted to investigate the relative incidence of

knee injuries among Navy enlisted personnel that have resulted in hospitalizations, Medical Boards

and/or Physical Evaluation Boards. The population used was the 1974 cohort of all enlisted

accessions, which was followed through 1979. Medical data for the years 1980 and 1981 also were

available and were used to provide rough estimates of annual knee injury incidence for the total

Navy.

METHODS

Procedure

The data base was comprised of the service history and medical history files for all enlisted

personnel entering the Navy in calendar year 1974 (N = 93,728). Subjects with the following spe-

cific knee diagnoses were identified from the medical history files:

ICDA-8 Code Description

724.5 Other knee derangement

729.6 Loose body in knee

729.7 Chondromalacia of knee

729.9 other diseases of knee

822.0, 822.1 Fracture of patella

836.0, 836.1, 836.9 Dislocation of knee

The first hospitalization for any of these diagnoses was chosen. This eliminated multiple records

for the same individual. Inpatient records were then matched against the service history file in

)rdJer to extract demographic and enlisted history characteristics of these subjects.

Similarly, Medical Board (MED BD) records were matched against medical and service history

records. Because there was a possibility of more than one MED BD per person, inpatient and MED BD

dates were compared and the first MED BD after the inpatient hospitalization was chosen whether or

not the MED BD diagnosis was for a knee problem.

Finally, Physical Evaluation Board (PEB) records were matched against the medical history/-

service history/MED BD file, and these four types of records (hospitalization, service history,

MED BD, and PEB) then were combined into one data file.

Data Analysis

Females accounted for less than 4 percent of the knee related hospitalizations, so data

analyses were limited to males (N = 989). Univariate distributions were compared among the six

diagnostic categories. Bivariate comparisons were made for age, length-of-service at the time of

horspitalization, and pay grade for each knee diagnosis. Variable-specific (age, length-of-

service, pay grade) annual incidence (hospitalization) rates, per 100,000, were estimated for each

knee diagnosis, the total male enlisted population (N = 87,166) at the beginning of the study

interval was the denominator used in the calculation of these rates. Ninety-five percent con-

fidence intervals were calculated to d termine if there were any significant differences among the

rates.
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Univariate frequency distributions, for the six knee diagnoses, were also compared among men

in Cohort 74 who had a MED BD or PEB. For men who had a MED BD, a comparison of individual

dispositions was made. Similarly, for men who had a PEB, a comparison of percent disability

ratings was made.

Comparisons were then made to determine if any specific variables could predict hospitali-

zation in the given diagnostic categories.

Finally, the collective annual incidence rate for the six knee diagnoses among all enlisted

personnel were compared for 1980 and 1981.

RESULTS

The data in Figure 1 show the hospitalization, MED BD, and PEB status among male enlisted

personnel from the 1974 Cohort who had been diagnosed with at least one of the six knee injury

categories.

Dislocated knees (35.2%), other knee derangements (30.8%), and Chondromalacia (19.9) were the

most common knee diagnoses identified in this cohort of men, as shown in Table 1.

Tables 2 through 4 and Figures 2 through 4 present estimated annual age-(length-of-service

and pay grade) specific incidence rates for the knee disorders. Incidence was highest, in rank

order from high to low, for dislocated knees, other knee derangements and Chondromalacia in all

four age groups (Table 2, Figure 2). The 20-21 year age group had significantly higher rates for

bath dislocated knees and other knee derangements compared to the two older age groups. The in-

cidence rates in the other knee injury categories were similar across all age groups.

Data in Table 3 and Figure 3 show that the relative incidence of dislocated knee was highest

in those men who had served in the Navy more than 2 years at the time of hospitalization. Other

*knee derangements accounted for the second highest incidence at all length-of-service (LOS) in-

tervals. Chondromalacia was the most common knee disorder among men who had served two years or

less at the time of hospitalization. It is interesting to note that the highest relative inci-

dence in all six knee disorder categories occurred within the four-to-six year length-of-service

interval.

The results in Table 4 and Figure 4 indicate a wider variation in pay grade-specific inci-

dence. Dislocated knees were most common in E2s and E4s and above, while Chondromalacia and other

knee derangements were the most common knee disorders in pay grades El and E3, respectively. With

the exception of Chondromalacia, the highest incidence of the other knee disorders occurred in the

El pay grade. Officers (E3-4) had significantly higher rates for other knee derangements and

dislocations compared to pay grades El and ES.

Chondromalacia was the most common knee diagnosis (39.2%) among the men in this cohort who

received a Medical Board. Other knee derangements and dislocated knees each accounted for nearly

one quarter of the knee related MED BDs--24.5% and 22.0%, respectively (Table 5). Table 6 pro-

vides a summary of the individual disposition of the 286 MED BDs. There was generally equal

distribution of men referred to a PEB, discharged due to enlistment error, and returned to full or

limited duty.
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Of the 194 men who received a PEB for any one of the six major knee diagnoses, nearly half

were for Chondromalacia (49.5%) and an additional 22% for other knee derangements (Table 7). The

data in Table 8 show that more than 19% of the PEBs received no disability or had missing or

incomplete data in their medical history files. Mobre than three quarters of those men who rated a

disability received between 10 and 20%. No one received in excess of 40%.

No single variable was found to be an independently significant predictor of knee related

hospitalizations. The traditionally high correlation among key demographic variables such as age,

pay grade, and length-of-service was evident in this population. Other variables considered, but

found to be of little predictive value were unauthorized absence (ISA) status, occupational rate,

mental group, and General Classification Test (GCT) score.

Comparison of overall knee injury data for Navy enlisted personnel during 1980 and 1981 is

presented in Table 9. Hospital admissions for the six knee-specific diagnoses accounted for 3.1%

of the total hospitalizations during each year. Although the number of knee related hospitali-

zations were nearly equal in 1980 and 1981 (1454 and 1437 respectively) the slightly lower inci-

dence rate in 1981 is due to a larger year-end strength in 1981 than in 1980.

Losses due to attrition were not reflected in the population figure used to calculate the

variable specific relative incidence rates for knee disorders. This resulted in more conservative

or lower rates among older personnel than were actually experienced. A person-years approach

would have been appropriate to estimate true incidence because each subject contributes only as

many years of observation to the population at risk as he is actually observed.

CONCLUSIONS

Methods utilized in this study demonstrated the capability of the Naval Health Research

Center to respond to requests for epidemiologic services in a timely and efficient manner. Such

studies may lead to a reduction in the incidence of knee disabilities in Navy personnel and the

time loss that is associated with these disabilities.
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TABLE I - Distribution of Hospitalization of Hales by

Knee Diagnosis in Cohort 74

Diagnostic Category

ICDA-8 N % Rank

Other knee derangement 305 30.8 2

724.5

Loose body in knee 35 3.5 6

729.6

Chondromalacis 197 19.9 3

729.7

Other knee diseases 48 4.9 5

729.9

Fractured patella 56 5.7 A

822.0, 822.1

Dislocated knee 348 35.2 1

836.0, 836.1, 836.9

Total 989 100 --

TABLE 2 - Estimated Annual Age - Specific Incidence Rates* for

Knee Disorders in Males In Cohort 74

Age Croup

Diagnostic Category 1' 19 20-21 22-24 > 25
ICDA-8 N Rate N Rate N Rate N Rote

Other knee derangement 85 68 112 97 93 64 15 11
724.5

Loose body in knee 15 12 11 10 8 5 1 1
729.6

Chondromalacla 78 62 63 55 42 29 14 10
729.7

Other knee diseases 13 10 16 14 15 10 4 3
729.9

Fractured patella 21 17 16 14 14 9 5 4
822.0, 822.1

Dislocated knee 91 72 117 102 100 68 40 29
836.0, 836.1, 836.9

Total 303 241 335 292 272 185 79 58

# males hospitalized in age-specific group for each
diagnostic category5Rate 2 X_____________________________ l10,00

Total # males in age-specific group of cohort 74 8 yrs.

6

~.
A. A. .. . .



TABLE 3 Estimated Annual LOS-specific* Incidence Rates" for

Knee Disorders in Males in Cohort 74

Length of Service*

Diagnostic Category < 2.0 yrS. 2.1-3.9 yrs. 4.0-6.0 rs. 6. yrs.
ICDA-8 N nae Rate N RteRt

Other Knee derangement 63 35 134 70 51 98 57 57
724.5

Loose body in knee 8 4 14 7 8 15 5 5
729.6

Chondromalacia 85 47 64 34 29 67 19 19
729.7

Other Knee diseases 11 6 16 8 9 17 12 12
729.9

Fractured patella
822.0. 822.1 8 4 16 8 11 21 21 21

Dislocated Knee 47 26 146 77 65 125 90 90
836.0. 836.1, 836.9

Total 222 122 390 204 173 343 204 204

*Length-of-service at time of hospitalization

# of males in LOS-specific hospitalized for each diagnostic category X 100,000

"Rate = Total # of males in LOS-specific group of Cohort 74 6 yrs.

TABLE 4 - Estimated Annual Paygrade-specific Incidence Rates* for

Knee Disorders in Males in Cohort 74

PAYGRADE

Diagnostic Category El E2 E3 E4 E5 & above

ICDA-8 N Rate N Rate N Rate N Rate N Rate

Other knee derangement 25 32 67 76 94 112 88 75 31 21
724.5

Loose body in knee 3 4 9 10 10 12 11 9 2 1
729.6

Chondromalacia 55 70 26 28 49 58 51 44 16 11
729.7

Other knee diseases 6 8 9 10 10 12 12 10 11 8
729.9

Fractured patella 9 11 10 11 22 26 10 9 5 3
822.0. 822.1

Dislocated knee 21 26 79 85 88 105 103 88 57 38
836.0, 836.1, 836.9

Total 119 151 200 216 273 307 275 235 122 82

# of males in paygrade-specific group hospitalized for each

Rate = diagnostic category 100,000

Total 0 of males in paygrade-specific group of Cohort 74 6 yrs.
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TABLE 5 -Distribution of Medical Boards for Males with

Knee Diagnosis in Cohort 74

Diagnostic Category

ICDA-8 M Rank

Other knee derangement 70 24.5 2

724.5

Loose body mn knee 4 1.4 6

729.6

Chondromalacia 112 39.2 1

729.7

Dther knee diseases 30 10.5 4

729.9

Fractured patella 7 2.4 5

822.0, 822.1

Dislocated knee 63 22.0 3

836.0. 836.1, 836.9

Total 286 100 -

TABLE 6 -Individual Disposition at Medical Board for Males

with Knee Diagnosis in Cohort 74

Disposition M %

Refer to Physical Evaluation Board 62 21.7

Discharge:

Physical disability 24 8.4

Enlisted in error 53 18.5

Convenience of governm~ent 6 2.1

Full duty 77 26.9

Limited duty 62 21.7

Other 2 0.7

Total 286 100
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TABLE - 7 Distribution of Physical Evaluation Boards for Males

with Knee Diagnosis in Cohort 74

Diagnostic Category

ICDA-8 N Rank

Other knee derangement 43 22.2 2

724.5

Loose body in knee 1 0.5 6

729.6

Chondromalacia 96 49.5 1

729.7

Other knee diseases 28 14.4 3

729.9

Fractured patella 5 2.6 5

822.0. 822.1

Dislocated knee 21 10.8 4

836.0, 836.1, 836.9

Total !94 100 --

TABLE 8 - Individual Combined Disability Rating at Physical

Evaluation Board for Males with Knee Diagnosis

in Cohort 74

Combined Disability Rating N 2

(M)

None, missing data 37 19.1

10 107 55.2

20 45 23.2

30 3 1.5

40 2 1.0

Total 194 100
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TABLE 9 - Annual Incidence Rate for Knee Inuries Among Navy

Enlistcd Personnel,* 1980-1981

Year Knee Related ilospitalizations Incidence Rate

(per 100,000)

1980 1454 317

19p1 1437 30?

1 980 -nIsted strergth - 459,197

19981 r.sted strength - 468,405

1974 COHORT

93,728
- *%.

FEMALES p MALES
6562 97,166
7.0% 93.0%

FIRST HOSPITAL ADMISSION WITH ANY OF 6 KNEE DX

FEMALES 1 S MALES
37 9"

3.6% 96.4%

PNYSICAL EVALUATION BOARDS MEDICAL BOARDS

306 476

112 190
PEPB WITH MED RD& WITH

OTHER FINAL DX OTHER FINAL DX

194 2116
PEBs WITH MED BD% WITH

FINAL DX IN FINAL DX IN
ANY OF 6 KNEE GROUPS ANY OF 6 KNEE GROUPS

Fig I. Hoqpitalation. Medical Board, and Physical Evaluation Board status in Cohort 74.
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120 A. Other knee derangement j
a Loose body in knee"|
C. C'hondr orrMlK =a"

11 D. Other knee diseases
E Fractured patella
F. Dislocated knee

05% Confidence Interval
00- [ Lilienfeld, 1980)

7o-
Z

J50-

40

30-

20-

10

0-- - -
A 8C DE F A BCDE F A BC DE F A8CDE F

< 19 years 20 -21 years 22 -24 years > 25 years

AGE GROUP

Fig. 2. Annual age-specific incidence rates for knee disorders in males in Cohort 74.
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150-

KEY: "
A Other knee derangement

140- B. Loose body in knee
C. Chondromalacia

D. Other knee diseases
130- E. Fractured patella

F. Dislocated knee
95% Confidence Interval

120- [Lilienfeld, 1960)

110-

gO-

70-

60-

50-

40-

30-

20-

10-

0-- - . - .
A U CDE F A UCDE F A8CD E F AUCDE F

< 2.0 years 2.1 - 3.9 yas 4.0 - 6.0 yaws 6.1yom

LENGTH OF SERVICE

Fig. 3. Annual length of aervice-specific incidence rates for knee disorders in males
in Cohort 74.
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KEY:
140- A. Other knee derwngement

S. Loose body in knee

C. Otondromelacia
1130 D. Other knoe dseases

E. Fractured patella
F. Dislocated knee

95% Confidence Interval
SLilienfuld, 1960)

110-

10-

s-

I-

3O-

.-[_

10

ABCD E F AUCDE F A 8CDE F A8CDE F A8CDE F

El E2 E3 E4 ES - E9

PAYGRADE

Fig. 4. Annual pygrade-specific incidence rates for knee disorders in males un Cohort 74.
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